Abstract-Video compression technology is the research field of video compression coding attention. It mainly includes the elimination of temporal redundancy and spatial redundancy elimination algorithm, this paper mainly focuses on the study of motion estimation and compensation algorithm to eliminate the temporal redundancy. The starting point of this article is how to improve the precision and the subjective quality of the reconstructed image motion estimation and compensation, to reduce the computation complexity of motion estimation algorithms, to improve the efficiency of motion estimation. This paper makes some studies on the redundant wavelet domain block matching motion estimation and compensation, then the video image for non translational motion, the DT triangular mesh motion estimation and compensation in the redundant wavelet domain to do related research. Experimental verification, the algorithm can effectively extract the feature points of video image stabilization and improve the matching, motion estimation and compensation accuracy and efficiency, and the subjective quality of reconstructed image is good, especially for non translational motion video sequence motion estimation effect..
INTRODUCTION
With the rapid development of information technology and Internet, multimedia communication services grow with each passing day, multimedia information has become the most important source for human to obtain information, research and development of multimedia technology has become a hot topic in the field of electronic information. Digitized multimedia easy encryption and high reliability; and can relay transmission and strong anti-interference ability; easy to very large scale integrated circuit (VLSI) implementation and low cost; convenient and computer networking and powerful interactive capabilities; easy to integrate the advantages in a public multimedia platform, so it has been widely applied in various fields. But the multimedia data generated is massive, it puts forward higher requirement for the information storage devices and the network communication, are beyond the capability of the existing communication technology [1] .
In recent years, the new video business continues to rise, such as video conference, video on demand, remote monitoring, remote medical treatment, put forward higher requirements of real-time transmission and video quality of video data, but the inherent limitations of Internet and wireless network poses significant problems for video applications, but also to the video data compression technology has put forward higher requirements. Efficient video compression is the video data compression is a problem that must be solved technology facing [2] . Data compression can remove redundant information in huge data, namely the removal of the correlation between data, information and keep the independent of each other, so the video compression is possible. In order to ensure the quality of the video information, compression efficiency is higher, the storage space or bandwidth requirement is lower. Therefore, the compressed video data is more important, how to efficiently implement video compression has become a research hotspot of video compression and communication field [3] .
Because the overall continuity and moving objects in video motion, the current frame image can be thought of as the displacement, the movement of a previous frame image of objects in space. Therefore, displacement current motion frame objects in the image can be launched by the previous image frame [4] . So in the video image storage or transmission, all information does not need to be stored or transmitted each frame image, but only the motion information of moving objects are stored or transmitted. By using the motion information of the current frame image and the previous frame image can be restored from the current frame image. This paper presents the analysis of blind de-convolution, G function and slow evolutionary constraint algorithm, the approximate point spread function detection algorithm are studied and improved, and studies the problem of non uniqueness of solution of blind convolution in the video image, the experiments are carried out, a satisfactory effect.
From the point of view of information theory, video compression is achieved by removing redundant information in video information, with a more close to the essence of video information description to replace the original with redundant description. Statistical redundancy is redundant coding, derived from the encoded the probability density distribution of video image non-uniformity, can be removed by entropy coding. Structural redundancy and temporal redundancy and spatial redundancy, mainly from the video image data space (intra) and temporal (inter) correlation [5, 6] . The adjacent pixels in the same frame video image spatial correlation between sources, and the similarity between the adjacent rows, can eliminate the spatial redundancy using spatial transform and vector quantization. The similarity between time correlation derived from video images of adjacent frames, namely the change between before and after the video sequence frame in most of the region is slow, and the background is almost unchanged, so the difference between adjacent frames is small, with very high similarity. The motion estimation and compensation, can effectively remove the temporal redundancy in video image [7] .
In video sequence, the inter temporal redundancy is far greater than the intra frame spatial redundancy and the coding redundancy, therefore, motion estimation is very important in the system of video compression coding module, it directly affects the efficiency and the quality of video data compression coding. Motion estimation is more accurate, the coding efficiency is higher, decoded video quality is better [8] [9] [10] . At the same time, the computational complexity of motion estimation in video compression coding system in the largest, accounted for the entire system to calculate the volume of more than 50%. Therefore, motion estimation performance not only determines the quality of video image compression coding, but also fundamentally determines the real time performance of the whole video compression coding system [11] . Study on the efficient motion estimation algorithm has very important practical significance to improve the efficiency of video compression coding, is an effective way to solve the problem of video data compression. Therefore, research on motion estimation research has become the focus of many years of video coding field [12] .
The starting point of this article is how to improve the precision and the subjective quality of the reconstructed image motion estimation, to reduce the computation complexity of motion estimation algorithms, to improve the efficiency of motion estimation [13] . This paper makes some studies on the redundant wavelet domain block matching motion estimation and compensation, then the video image for non translational motion, the DT mesh motion estimation and compensation in the redundant wavelet domain to do related research. The airspace prediction of initial search point method and search method is introduced in the redundant wavelet domain motion estimation, and made the improvement, proposed a redundant wavelet transform fast adaptive block matching motion estimation algorithm based on. The experimental results show that, the algorithm can keep good motion estimation precision, effectively reduce the motion estimation time, improve the efficiency of motion estimation, and image subjective quality is very good. With the existing redundant wavelet domain block matching motion estimation algorithm, this algorithm has obvious advantages in the quality and efficiency of motion estimation. Special video image sequences of different motion characteristics of motion estimation, the algorithm has a strong ability to adapt.
II. RELATED WORK

A. Motion Parameter Estimation
Block matching motion estimation algorithm is based on the translational motion mechanism to realize the motion estimation based on the. The basic principle is: first, each frame of the sequences is divided into many non overlapping sub blocks, and assuming the pixel sub block with motion consistency, and only used for translational motion, which ignores the amplification, rotation, occlusion secondary factor, and that the moving object in the image pixel value is not changes over time [14] .
The matching block in the reference frame position is that position block before displacement current, block matching with the relative displacement of the current block called the motion vector, the matching block and the current block of pixels is called the residual difference. In the motion compensation, only matching block and the residual pixel values can fully recover the pixel value of the current block by block motion vector [15] . Block matching method between the macro block, the search area and motion vector as shown in Figure 1 .
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B. Optical Flow Method
Motion parameters refer to the reference image and the image to be matched in the corresponding image spatial displacement vector between the point, through a certain method to estimate the motion parameters of point like called motion parameter estimation [16] [17] [18] . Motion estimation is an important work of multi frame video image super-resolution reconstruction in displacement, provide accurate information for the low resolution image pixel interpolation to the corresponding position of high resolution grid, the reconstructed image quality depends on the degree of accuracy in the estimation of motion parameters [19] .
Motion between images can be divided into two categories: global motion and non global motion [20] . Global motion estimation can be used to solve the general affine transformation model, rather than the global motion estimation problem solving approach are numerous, such as methods based on optical flow equation, based on the block matching method, and block matching and optical flow method combination algorithm.
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Using the differential chain method, can be expressed as:
C. Local Polynomial Fitting
As the motion estimation of direct and indirect influence the coding efficiency and image quality, so the research of motion estimation algorithm in recent years become a hot research spot in the field of video compression. The main research contents of the motion estimation are how to quickly and effectively obtain more accurate motion vector. At present, the block matching algorithm (Block Matching Algorithm) is an effective and practical motion estimation algorithm, has been used widely and tremendous success in various coding standards.
Another alternative partial differential estimation method is by X, and the linear combination. Where low order polynomial of T from local approximation.
If the estimated coefficient a 1 , can be obtained by simple calculation of gradient component [13] : 
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Similarly, also easily from the coefficient of a4 to a8 estimate two orders and mixed partial derivative. 
D. Block Matching Method
Block matching is to find the best motion vector estimation through the pixel domain search procedures, the basic idea was shown in Figure 2 , by considering a central location in K frame (the frame) pixel (N1, N2) N1*N2 block, at the same time, search the K+1 frame (search frame) to obtain the best matching block position the same size, so as to determine the K frame (N1, N2) [14] [15] [16] . Considering the displacement from a computational perspective, search is usually limited within the scope of the size of a M1*M2, the range is called the search window
III. MOTION BLUR FOR SUPER RESOLUTION RECONSTRUCTION
A. Video Imaging Model
In the exposure time in motion blur is usually in space and time changes, will not be able to eliminate motion blur from the SR restoration problem in separate as pretreatment process alone, so it is necessary to establish the initial model will consider the effects of motion blur. Continuous SR image is defined as a spatial density distribution on the focal plane of the camera (sensor is placed in the focal plane), it exist without any degradation factors in the ideal case. In fact, due to the impact of the LR camera system and other factors, the camera output for LR image. In the establishment of the LR imaging model, consider the following factors:
(1) The motion compensation (caused by LR camera movement or scene content change);
(2) The motion blur (by exposure time objects relative movement caused by); (3) The based on fuzzy (caused by the sensor unit physical size); (4) The optical blur (caused by the imaging optics); (5) The sensor noise
B. Spatial Domain Block Matching Motion Estimation Theory and Wavelet Transform 1) The Principle of Block Matching Motion Estimation
In order to reduce the effect of noise on image edge detection, Prewitt operator for edge detection template to expand, the Prewitt operator, it will direction difference operation and the average operation combination. The expression formula (7) and (8) ( , )
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Evaluation of the effect of motion estimation algorithm, mainly see the matching calculation results and search complexity. Specifically, the matching effect can be obtained by subjective assessment of quality of the reconstructed image of the eye, but it has great randomness, and is not easy to make quantitative comparisons.
The corresponding convolution template is: (11)   2  2  2  2  2  2  2  2  2  2  2  2   1  ( , , ) (
Sobel based on Prewitt operator Sobel operator is proposed, which is the direction difference algorithm and weighted average arithmetic are combined, the expression formula (13) and (14) are shown. The operator combines the weighted average arithmetic, it can detect the image edge and further reduce noise, and easy to calculate, but it has larger value of edge gradient.
can be approximately expressed as:
Comprehensive the above equation, we can get:
22 E( , , ) ( ( 1) )* ( , )
2) The Key Technical Indexes Block matching criterion to judge the similarity degree is block basis, so the matching criteria will directly influence the accuracy of motion estimation; on the other hand, matching the computational complexity depends largely on the matching criterion. At present, the matching criteria commonly used has the minimum absolute difference of MAD (Minimum Absolute Difference), minimum mean square error MSE (Mean Square Error) and the normalized mutual function NCCFF (Normalized Cross Correlation Function).
Minimum absolute difference MAD 
MAD (mean square error) Minimum mean square error MSE: 
SAD, defined as follow: 
3
) The Commonly Used Block Matching Motion Estimation Algorithm
At present, the most commonly used block matching motion estimation search algorithm includes the full search algorithm FS (Full Search) and fast search algorithm. The full search algorithm, is to search all the search window, so as to find the best matching block, get the best motion vector, so it is optimal search algorithm. Therefore, the full search algorithm has the best peak signal to noise ratio, the quality of the reconstructed image is best, and the algorithm of rule, easily implemented by VLSI, but has a great computation and real-time performance is not very good.
In order to improve the real-time image compression system, generally use the fast search algorithm for motion estimation, which satisfy certain performance requirements, to improve the search speed by reducing the number of search points. Fast motion estimation algorithm using single peak characteristic of SAD, with the search away from the global minimum point, block distortion are monotonically increasing. Therefore, the assumption that the movement towards the global minimum matching error is monotone decreasing, along the SAD decreases in the direction of the search, can greatly reduce the motion estimation search points, improves the search speed. Fast search algorithm of the common main three step search method, the new TSS three step NTSS, four step search method, gradient method, 4SS BBGDS algorithm, HEXBS algorithm and DS hexagon diamond, motion vector field adaptive algorithm MVFAST and predictive motion vector field adaptive algorithm PMVFAST fast search algorithm.
4) The Basic Theory of Wavelet Transform
If the functions satisfy the admissibility condition:
Called a admissible wavelet, the chemical signal f (x) with continuous wavelet transform as the base for the
Wavelet transform is a multi-resolution analysis, the resolution can be adjusted by the value of a, just to meet the actual needs analysis. Therefore, wavelet transform has played a mathematical microscope role. Wavelet is the good property of time-frequency localization, can approximate the original signal is more accurate; in addition, the wavelet coefficient between different resolution correlation exists, can further improve the compression effect by using this correlation. Therefore, the wavelet transform in image and video compression applications are very good.
The symbol is defined as: 
The frequency formula 
The biggest characteristic of wavelet transform is capable of multi resolution analysis of image signal, which laid the foundation for the motion estimation and motion compensation in wavelet domain video image. Motion estimation in the wavelet domain, the wavelet transform is performed on all of the current frame and the reference frame, and then the motion estimation and compensation directly in the wavelet domain. This method significantly reduces the motion estimation time, eliminate the block effect in the reconstructed image, can get a better peak signal to noise ratio and subjective quality.
IV. EXPERIMENTAL RESULTS
A. Fast Adaptive Motion Estimation and Compensation Algorithm Based on Redundant Wavelet Transform
This paper presents a fast adaptive block matching motion estimation and compensation algorithm based on redundant wavelet transform. The algorithm steps are as follows:
(1) The input video image of redundant discrete wavelet transform, wavelet coefficients and the sub-band block.
(2) If the image as the reference frame (I frame), then the decomposed sub-band images are stored and sampling, discrete wavelet transform DWT corresponding to the image, and go to step (5); otherwise, go to step (3) . (3) If the image is predicted frame (P frame), using adaptive prediction of initial search point method and fast adaptive block matching motion estimation search algorithm for motion estimation, the best motion vector of image blocks in the redundant wavelet domain to get. According to the error of each candidate vector and the final block motion vector prediction coefficients, each candidate vector method in the corresponding adaptive adjustment.
(4) The motion vectors obtained by the RDWT coefficients and motion estimation of I frames, each frame of P with image motion compensation prediction image respectively, P frame in the redundant wavelet domain, and calculate the residual image and the corresponding. Residual image of redundancy in wavelet domain and then down sampled, obtain the residual image based on DWT coefficients.
(5) Finally, image representation of DWT coefficient can be obtained by quantization coding Figure 3 is the redundant wavelet transform fast adaptive block matching motion estimation and compensation algorithm based on the flow chart. 
B. SIFT Algorithm for Feature Point Extraction
In order to verify the validity of this method, the Matlab simulation experiment on standard video test sequences with different characteristics. The test sequence experiment used include: 120 frame "Akiyo" gray image sequence, 90 frame "Bus" gray image sequence and the 60 frame "Football" gray image sequence. Images are 256 gray level image of 352 * 288 size, frame rate to 30fps (frames per second), which includes the motion information of the color video image almost all. "Akiyo" image sequences belongs to the head shoulder sequence, typical of slow motion, change, and the spatial details are not rich; "Bus" motion image sequence changes in medium and spatial detail is very rich; "Football" image sequence movement speed, variation.
Each frame of the peak signal to noise ratio (PSNR) and each frame for each macro-block average search points (ANSP) respectively was shown in Figure 4a , and Figure 4b .
In order to verify the proposed redundant wavelet domain adaptive prediction of initial search point method for motion estimation to improve the effectiveness of the test video sequence, simulation experiments. The specific method is: the median forecast method and adaptive prediction method (referred to as the starting point prediction method), were used to search method based on RDWT diamond (RDWT-DS) and the RDWT fast adaptive block matching search method based on (referred to in this search method) for motion estimation, and then the motion estimation of each frame in the peak signal to noise ratio (PSNR) and each frame for each macroblock average search points (ANSP) are compared. 14 10 In order to verify the proposed adaptive threshold prediction method and fast adaptive block matching search method which combines the improved algorithm of motion estimation in the overall performance of the test video sequence, simulation experiments. The specific method is: the median forecast method and diamond search algorithm based on RDWT combining (RDWT-DS algorithm), the method and the starting point prediction based fast adaptive block matching search method based on RDWT combining
C. Simulation Results and Analysis
In this paper, three series of experiments were carried out to verify the performance of the improved POCS algorithm for video image motion blur of super resolution reconstruction. Each group of experimental data are acquired by digital imaging equipment, image motion parameters according to the actual movement situation to select the appropriate method to calculate the. According to the character of Butterworth filter, to better maintain the edge details, select the parameter D=0.9, n=3, its frequency response as shown in Figure 5 . In order to realize the multi-scale feature point detection, must build a DOG linear scale space. Therefore, Lowe build image Pyramid through the method of continuous convolution and decimation, in each layer of the Pyramid adjacent to the Gauss scale function convolution the image subtraction to construct DOG linear scale space. Figure 6 is a linear DOG scale space. The specific construction process: first, the original image is preprocessed to eliminate the influence of noise, a feature point extraction for stable; secondly the image of a linear interpolation by a factor of 2, sampling, in order to obtain more scale and feature point; the image sampling after, selected the scale factor K and initial scale sigma, constantly with scale of K, σ Gauss kernel convolution and won the first set, Gauss Pyramid in Figure 6 .
In the scale space, extreme feature is the DOG scale space. In order to detect differential extremum points Gauss function, each sampling point and its neighboring points to all comparison, each point should be compared with around the same scale image in 8 adjacent points and two adjacent scales in the image of each 9 adjacent point total of 26 points. At this point DOG values were less than or are higher than that of other points, said the point of extreme point.
The outdoor scene video sequence experimental data for the image size is 550x661 pixels. In the video, is composed of two parts, one part is in shadow, part of it is in natural light irradiation, the ability to detect moving target detection algorithm in outdoor scene changes in natural light intensity. The training phase in Figure 7 , (a) as the reference background, (b) image includes the foreground object is known. This paper introduces the GF space, a new polynomial kernel function GF space is proposed. The kernel function is not good, like other kernel learning, requires a predefined kernel functions. According to the actual situation of sample, the Gauss kernel function, the conventional polynomial kernel function or other forms. Deformation can be obtained by DT grid mesh nodes motion vector and the affine transformation, namely computational grid within each pixel motion vector, and then complete the motion estimation. But in the process of motion estimation, most of image pixels in adjacent frames are static, so the pixels of motion only affine transformation, in order to improve the efficiency of motion estimation. First, determine the grid within each pixel is in the PMA. If it is, then the affine transformation to obtain the motion vector, otherwise, the provisions of the motion vector points is 0, which can effectively reduce the number of pixels and motion estimation time, improved the speed of motion estimation.
V. CONCLUSIONS
Theory and technology of this method on the video image super-resolution restoration were studied and compared in depth, on the motion estimation, three aspects of video image motion blur and improvement of POCS algorithm for super resolution reconstruction and approximate point spread function APEX algorithm indepth study based on, some deficiencies are effective improved, the meaningful research results have been obtained. This paper makes some discussion and Research on the redundant wavelet domain block matching motion estimation and compensation, then the redundant wavelet domain is triangulated irregular mesh motion estimation and compensation to do related research. This paper mainly discusses the value of algorithm, aimed at the theoretical research on the field of play certain reference significance.
The airspace prediction of initial search point method and search method is introduced in the redundant wavelet domain motion estimation, and made the improvement, proposed a redundant wavelet transform fast adaptive block matching motion estimation algorithm based on. Adaptive block matching criterion is proposed in this algorithm, can get smaller error block matching in motion estimation; the extraction potential moving blocks and termination of adaptive threshold search, it can overcome the shortcoming of the fixed threshold, can be well suited to the different characteristics of the image sequence and image block motion estimation. By dividing the block motion condition, only the potential motion block motion estimation, can effectively reduce the number of blocks in motion estimation, thus reducing the time required for motion estimation.
